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CLAIMS 

[The scope of a claim for utility model registration] 
[Claim 1]A record reproduction level control device comprising: 
An input level control circuit which adjusts a level of an input signal. 

A record circuit which records a signal adjusted by said input level control circuit and level information about 
an input level adjusted with said input level control circuit to the same recording medium. 
A regenerative circuit which reads a signal and level information which were recorded on said recording 
medium, and is amplified to a predetermined level. 

An output level equalization circuit which carries out level adjustment by level information to which a signal 
brought about by said regenerative circuit is brought by said regenerative circuit. 
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DETAILED DESCRIPTION 



[Detailed explanation of the device] 
[0001] 

[Industrial Application] 

This design is used for R-DAT (rotary head type digital audio taperecorder) etc., for example, and is related 

with a suitable record reproduction level control device. 

[0002] 

[Description of the Prior Art] 

Generally in recording and reproducing devices, such as an audio signal containing R-DAT or an analog audio 
tape recorder, the input level control circuit is provided. And the input level of the sauce beforehand recorded 
at the time of record of an audio signal etc. (at the time of sound recording) is investigated, and, if possible, he 
raises a recording level in the limit where an input signal is not distorted by said input level control circuit, and 
is trying to record. 
[0003] 

However, when doubling an input level by said input level control circuit at the time of sound recording, it is 
not easy to look for a portion with the highest input level. It is also just going to experience frequently to 
readjust a recording level again after a while after a recording start actually, to rewind the magnetic tape 
which is a recording medium, and to do sound recording again again. 
[0004] 

[Problem(s) to be Solved by the Device] 

By the way, when the sauce which it is going to record is obtained again, it is also possible to do again 
operation which was described above, but when like [ the sauce which it is going to record, for example / a 
broadcast musical program etc. ], rerecording flatly again is already impossible. Therefore, Oba of the 
maximum recording level is carried out, it records in the state with much distortion, or a recording level is 
extracted too little, and the state where it cannot but record in the state where S/N fell occurs. 
[0005] 

In order to avoid a situation which was described above, when the recording start back is adjusted, and a 
recording level is again readjusted during sound recording, the problem that a regeneration level changes from 
the portion which readjusted the recording level at the time of playback arises. 
[0006] 

This design is accomplished in view of a point which was described above, and it is making into the technical 
problem to provide the record reproduction level control device from which the regeneration level at the time 
of reproduction does not change also in the case where a recording level is readjusted after a recording start. 
[0007] 

[Means for Solving the Problem] 

A record reproduction level control device of this design accomplished in order to attain said technical 
problem, For example, the input amplifiers 2 which adjust a level of an input voice signal and an audio signal 
adjusted with the input amplifiers 2, The record circuit 8 which records level information about an input level 
adjusted with the input amplifiers 2 to the same magnetic tape 10, It has the feature at a point of having 
provided the regenerative circuit 1 1 which reads an audio signal and level information which were recorded on 
the magnetic tape 10, and is amplified to a predetermined level, and the output amplifier 13 which carries out 
level adjustment by level information to which an audio signal brought about by the regenerative circuit 1 1 is 
brought by the regenerative circuit 1 1 . 
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[0008] 
[Function] 

In the record reproduction level control device of said composition, the audio signal adjusted with the input 
amplifiers 2 and the level information about the input level adjusted with the input amplifiers 2 are recorded by 
the record circuit 8 to the same magnetic tape 10. At the time of reproduction, it accomplishes so that level 
adjustment may be carried out by the level information to which the audio signal brought about by the 
regenerative circuit 1 1 is similarly brought by the regenerative circuit 1 1 . 
[0009] 

For this reason, also in the case where a recording level is readjusted even if after a recording start, the 

regeneration level at the time of reproduction is adjusted with said level information, and a regeneration level 

becomes possible [ obtaining the reproducing output which does not change on the way ]. 

[0010] 

[Example] 

Hereafter, this design is explained based on the example shown in a figure. Drawing 1 shows an example of the 
record reproduction level control device of this design which made R-DAT the example with a block diagram. 
[0011] 

In drawing 1 , 1 shows the input terminal of the audio signal and the input signal supplied to this input terminal 
1 is supplied to the input amplifiers 2. These input amplifiers 2 constitute the input level control circuit which 
adjusts a level for an input signal in response to the level control signal from a control section mentioned later. 
The input signal by which level adjustment was carried out is supplied to A/D converter 3, and is changed into 
a digital signal by these input amplifiers 2. 

[0012] 

The input signal changed into the digital signal by said A/D converter 3 is supplied to the digital disposal 
circuit 4. The sub-code processing circuit 5 is connected to this digital disposal circuit 4. 
The control section 6 which comprises a microcomputer further is connected to this sub-code processing 
circuit 5. 

The key input section 7 which directs various kinds of operational modes is connected to said control section 
6, and to this key input section 7. The level at the time of record of an audio signal. The input level adjusting 
volumes 71 to adjust, the output level adjusting volumes 72 which adjust the output level of the reproduced 
sound signal at the time of reproduction, REW ** 73 which chooses the rewinding mode of apparatus, PLAY ** 
74 which chooses reproduction mode, and fast forward mode. FF ** 75 to choose, STOP ** 76 which chooses 
a stop, and REG ** which directs sound recording mode 77 grade are arranged. 
[0013] 

And from said control section 6, a level control signal is supplied to said input amplifiers 2, and the level of the 
input signal supplied to the input terminal 1 is adjusted according to the value adjusted by the input level 
adjusting volumes 71 in said key input section 7. The level information about the input level obtained by the 
input level adjusting volumes 71 in said key input section 7 is supplied to said sub-code processing circuit 5 
via the control section 6. The sub-code processing circuit 5 codes the level information adjusted by the input 
level adjusting volumes 71 of the key input section 7, and transmits it to said digital disposal circuit 4. 

[0014] . 

The input signal to which digital conversion of the digital disposal circuit 4 was carried out by said A/D 

converter 3 

Information and the level information from said sub-code processing circuit 5 are multiplexed, and it sends out 
to the record circuit 8. In response to said multiplexed signal, power amplification of the record circuit 8 is 
carried out, this is supplied to the rotary head 9, and the rotary head 9 records said multiplexed signal to the 
magnetic tape 10 which is the recording medium which ****ed to this rotary head 9. 
[0015] 

On the other hand, the multiplexed signal recorded on said magnetic tape 10 is read by the rotary head 9, and 
is amplified by the regenerative circuit 1 1 at a predetermined level. And the digital disposal circuit 4 is supplied 
and it separates into signaling information and level information. The former signaling information is supplied to 
D/A converter 12, is changed into an analog voice signal and supplied to the output amplifier 13 which 
constitutes an output level equalization circuit. The sub-code processing circuit 5 is supplied, it gets over to 
the information corresponding to the level at the time of record, and the level information in the latter sub- 
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code signal is brought to the control section 6. 
[0016] 

Said control section 6 supplies the level control signal which added the information corresponding to the level 
at the time of the record from said sub-code processing circuit 5 to the level control information from the 
output level adjusting volumes 72 in said key input section 7 to the output amplifier 13. For this reason, by 
said level control signal, the level control of the analog voice signal changed by D/A converter 13 is carried 
out, and it is brought to the output terminal 14. 
[0017] 

Drawing 2 shows the data format within the sub-code block in R-DAT. That is, the sub-code by which R-DAT 
is mainly used for the sub-data area of magnetic tape as position information is recorded. 8 blocks of this 
sub-code is recorded at a time on the both outsides of audio PCM, and each block consists of 288 bits and 
comprises 8 bits SYNC, a 16 bits header unit, 8 bits parity, and 256-bit subcode data. As shown in drawing 2 , a 
pack comprises 64 bitwises, and said subcode data have the 4 bits item part 20, the 52 bits data division 21, 
and the 8-bit parity 22. 
[0018] 

In this design, the 52-bit packed-data part 21 shown in drawing 2 is used, and the level information about the 
input level adjusted with said input level control circuit 2, i.e., input amplifiers, is recorded as a digital signal at 
the time of record. In this case, when the input level adjusting volumes 71 in the key input section 7 are 
manually operated after a recording start on the basis of the level-setting value at the time of a recording 
start, a difference value is recorded by making that volume variation into "+" or the "-" value. 
[0019] 

In the time of reproduction, the difference value data corresponding to the volume variation after said 
recording start is reproduced by the sub-code processing circuit 5, and this is supplied to the control section 
6. Said control section 6 supplies the level control signal which added the difference value information from 
said sub-code processing circuit 5 to the level control information from the output level adjusting volumes 72 
in said key input section 7 to the output amplifier 13. 
[0020] 

For example, if the input level adjusting volumes 71 were operated after the recording start at -10 dB and a 
recording level of -5 dB was changed, for example, at this time, a recording level of +5 dB will be carried out, 
and will be recorded to the magnetic tape 10. And supposing an output level is adjusted by the output level 
adjusting volumes 72 at the time of reproduction, for example, it reproduces at -10 dB, When the playback 
position of a tape arrives at the portion (portion to which it was made to increase only 5 dB) which changed 
the recording level to -5dB, a control signal is supplied to the output amplifier 13 from the control section 6 in 
order to reduce a regeneration level only by 5 dB. Therefore, the reproduction output level brought to the 
output terminal 14 despite a join office becomes fixed with as [ of -10dB ]. 
[0021] 

Although the above explained this design based on the case where it applies to R-DAT, this design is also 
employable as for example, an analog audio tape recorder. By namely, the thing which the information 
according to the amount of manual operation of the input level adjusting volumes after a recording start is 
made to superimpose on a record signal as a low frequency signal below an audible zone, and you record, and 
is made to change an output level based on this low frequency signal at the time of reproduction. The same 
operation effect can be obtained with having been shown in said example. 
[0022] 

[Effect of the Device] 

As mentioned above, according to the record reproduction level control device of this design, the input signal 
adjusted with the input level control circuit, i.e., input amplifiers, and the level information about the input level 
adjusted with input amplifiers are recorded by the record circuit to the same recording medium, i.e., magnetic 
tape. In the time of playback, in an output level equalization circuit, i.e., output amplifier, it accomplishes so 
that level adjustment of the regenerative-signal information read from magnetic tape may be carried out by 
the level information similarly read from magnetic tape. 
[0023] 

For this reason, also in the case where a recording level is readjusted even if after a recording start, the 
regeneration level at the time of reproduction is adjusted with said level information, and it becomes possible 
to obtain the reproducing output from which a regeneration level does not change on the way. 
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Therefore, level adjustment at the time of sound recording can be performed comparatively easily, and when it 
becomes clear after a recording start that a recording level is unsuitable nature, the good record reproduction 
of S/N can be attained low-skew by operating input level adjusting volumes. 
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TECHNICAL FIELD 



[Industrial Application] 

This design is used for R-DAT (rotary head type digital audio taperecorder) etc., for example, and is related 

with a suitable record reproduction level control device. 

[0002] 
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PRIOR ART 



[Description of the Prior Art] 

Generally in recording and reproducing devices, such as an audio signal containing R-DAT or an analog audio 
tape recorder, the input level control circuit is provided. And the input level of the sauce beforehand recorded 
at the time of record of an audio signal etc. (at the time of sound recording) is investigated, and, if possible, he 
raises a recording level in the limit where an input signal is not distorted by said input level control circuit, and 
is trying to record.. 
[0003] 

However, when doubling an input level by said input level control circuit at the time of sound recording, it is 
not easy to look for a portion with the highest input level. It is also just going to experience frequently to 
readjust a recording level again after a while after a recording start actually, to rewind the magnetic tape 
which is a recording medium, and to do sound recording again again. 
[0004] 
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EFFECT OF THE INVENTION 



[Effect of the Device] 

As mentioned above, according to the record reproduction level control device of this design, the input signal 
adjusted with the input level control circuit, i.e., input amplifiers, and the level information about the input level 
adjusted with input amplifiers are recorded by the record circuit to the same recording medium, i.e., magnetic 
tape. In the time of playback, in an output level equalization circuit, i.e., output amplifier, it accomplishes so 
that level adjustment of the regenerative-signal information read from magnetic tape may be carried out by 
the level information similarly read from magnetic tape. 
[0023] 

For this reason, also in the case where a recording level is readjusted even if after a recording start, the 
regeneration level at the time of reproduction is adjusted with said level information, and it becomes possible 
to obtain the reproducing output from which a regeneration level does not change on the way. 
Therefore, level adjustment at the time of sound recording can be performed comparatively easily, and when it 
becomes clear after a recording start that a recording level is unsuitable nature, the good record reproduction 
of S/N can be attained low-skew by operating input level adjusting volumes. 



[Translation done.] 



http://www4Jpdl.inpit.gojp/cgi-bm^^ 2008/02/26 



JP.05-021 366,11 [TECHNICAL PROBLEM] 



1/1 s<— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Device] 

By the way, when the sauce which it is going to record is obtained again, it is also possible to do again 
operation which was described above, but when like [ the sauce which it is going to record, for example / a 
broadcast musical program etc. ], rerecording flatly again is already impossible. Therefore, Oba of the 
maximum recording level is carried out, it records in the state with much distortion, or a recording level is 
extracted too little, and the state where it cannot but record in the state where S/N fell occurs. 
[0005] 

In order to avoid a situation which was described above, when the recording start back is adjusted, and a 
recording level is again readjusted during sound recording, the problem that a regeneration level changes from 
the portion which readjusted the recording level at the time of playback arises. 
[0006] 

This design is accomplished in view of a point which was described above, and it is making into the technical 
problem to provide the record reproduction level control device from which the regeneration level at the time 
of reproduction does not change also in the case where a recording level is readjusted after a recording start. 
[0007] 
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MEANS 



[Means for Solving the Problem] 

A record reproduction level control device of this design accomplished in order to attain said technical 
problem, For example, the input amplifiers 2 which adjust a level of an input voice signal and an audio signal 
adjusted with the input amplifiers 2, The record circuit 8 which records level information about an input level 
adjusted with the input amplifiers 2 to the same magnetic tape 10, It has the feature at a point of having 
provided the regenerative circuit 1 1 which reads an audio signal and level information which were recorded on 
the magnetic tape 10, and is amplified to a predetermined level, and the output amplifier 13 which carries out 
level adjustment by level information to which an audio signal brought about by the regenerative circuit 1 1 is 
brought by the regenerative circuit 1 1 . 
[0008] 
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OPERATION 



[Function] 

In the record reproduction level control device of said composition, the audio signal adjusted with the input 
amplifiers 2 and the level information about the input level adjusted with the input amplifiers 2 are recorded by 
the record circuit 8 to the same magnetic tape 10. At the time of reproduction, it accomplishes so that level 
adjustment may be carried out by the level information to which the audio signal brought about by the 
regenerative circuit 1 1 is similarly brought by the regenerative circuit 1 1 . 
[0009] 

For this reason, also in the case where a recording level is readjusted even if after a recording start, the 
regeneration level at the time of reproduction is adjusted with said level information, and a regeneration level 
becomes possible [ obtaining the reproducing output which does not change on the way ]. 
[0010] 
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EXAMPLE 



[Example] 

Hereafter, this design is explained based on the example shown in a figure. Drawing 1 shows an example of the 
record reproduction level control device of this design which made R-DAT the example with a block diagram. 
[0011] 

In drawing 1 , 1 shows the input terminal of the audio signal and the input signal supplied to this input terminal 
1 is supplied to the input amplifiers 2. These input amplifiers 2 constitute the input level control circuit which 
adjusts a level for an input signal in response to the level control signal from a control section mentioned later. 
The input signal by which level adjustment was carried out is supplied to A/D converter 3, and is changed into 
a digital signal by these input amplifiers 2. 

[0012] 

The input signal changed into the digital signal by said A/D converter 3 is supplied to the digital disposal 
circuit 4. The sub-code processing circuit 5 is connected to this digital disposal circuit 4. 
The control section 6 which comprises a microcomputer further is connected to this sub-code processing 
circuit 5. 

The key input section 7 which directs various kinds of operational modes is connected to said control section 
6, and to this key input section 7. The level at the time of record of an audio signal. The input level adjusting 
volumes 71 to adjust, the output level adjusting volumes 72 which adjust the output level of the reproduced 
sound signal at the time of reproduction, REW ** 73 which chooses the rewinding mode of apparatus, PLAY ** 
74 which chooses reproduction mode, and fast forward mode. FF ** 75 to choose, STOP ** 76 which chooses 
a stop, and REC ** which directs sound recording mode 77 grade are arranged. 
[0013] 

And from said control section 6, a level control signal is supplied to said input amplifiers 2, and the level of the 
input signal supplied to the input terminal 1 is adjusted according to the value adjusted by the input level 
adjusting volumes 71 in said key input section 7. The level information about the input level obtained by the 
input level adjusting volumes 71 in said key input section 7 is supplied to said sub-code processing circuit 5 
via the control section 6. The sub-code processing circuit 5 codes the level information adjusted by the input 
level adjusting volumes 71 of the key input section 7, and transmits it to said digital disposal circuit 4. 
[0014] 

The input signal to which digital conversion of the digital disposal circuit 4 was carried out by said A/D 
converter 3 

Information and the level information from said sub-code processing circuit 5 are multiplexed, and it sends out 
to the record circuit 8. In response to said multiplexed signal, power amplification of the record circuit 8 is 
carried out, this is supplied to the rotary head 9, and the rotary head 9 records said multiplexed signal to the 
magnetic tape 10 which is the recording medium which ****ed to this rotary head 9. 
[0015] 

On the other hand, the multiplexed signal recorded on said magnetic tape 10 is read by the rotary head 9, and 
is amplified by the regenerative circuit 1 1 at a predetermined level. And the digital disposal circuit 4 is supplied 
and it separates into signaling information and level information. The former signaling information is supplied to 
D/A converter 12, is changed into an analog voice signal and supplied to the output amplifier 13 which 
constitutes an output level equalization circuit. The sub-code processing circuit 5 is supplied, it gets over to 
the information corresponding to the level at the time of record, and the level information in the latter sub- 



http://www4.ipdl.inpit.go.jp/cgi-bin^ 2008/02/26 



JP,05-021366,U [EXAMPLE] 



2/2 s<— V 



code signal is brought to the control section 6. 
[0016] 

Said control section 6 supplies the level control signal which added the information corresponding to the level 
at the time of the record from said sub-code processing circuit 5 to the level control information from the 
output level adjusting volumes 72 in said key input section 7 to the output amplifier 13. For this reason, by 
said level control signal, the level control of the analog voice signal changed by D/A converter 13 is carried 
out, and it is brought to the output terminal 14. 
[0017] 

Drawing 2 shows the data format within the sub-code block in R-DAT. That is, the sub-code by which R-DAT 
is mainly used for the sub-data area of magnetic tape as position information is recorded. 8 blocks of this 
sub-code is recorded at a time on the both outsides of audio PCM, and each block consists of 288 bits and 
comprises 8 bits SYNC, a 16 bits header unit, 8 bits parity, and 256-bit subcode data. As shown in drawing 2 , a 
pack comprises 64 bitwises, and said subcode data have the 4 bits item part 20, the 52 bits data division 21, 
and the 8-bit parity 22. 
[0018] 

In this design, the 52-bit packed-data part 21 shown in drawing 2 is used, and the level information about the 
input level adjusted with said input level control circuit 2, i.e., input amplifiers, is recorded as a digital signal at 
the time of record. In this case, when the input level adjusting volumes 71 in the key input section 7 are 
manually operated after a recording start on the basis of the level-setting value at the time of a recording 
start, a difference value is recorded by making that volume variation into "+" or the "-" value. 
[0019] 

In the time of reproduction, the difference value data corresponding to the volume variation after said 
recording start is reproduced by the sub-code processing circuit 5, and this is supplied to the control section 
6. Said control section 6 supplies the level control signal which added the difference value information from 
said sub-code processing circuit 5 to the level control information from the output level adjusting volumes 72 
in said key input section 7 to the output amplifier 13. 
[0020] 

For example, if the input level adjusting volumes 71 were operated after the recording start at -10 dB and a 
recording level of -5 dB was changed, for example, at this time, a recording level of +5 dB will be carried out, 
and will be recorded to the magnetic tape 10. And supposing an output level is adjusted by the output level 
adjusting volumes 72 at the time of reproduction, for example, it reproduces at -10 dB, When the playback 
position of a tape arrives at the portion (portion to which it was made to increase only 5 dB) which changed 
the recording level to -5dB, a control signal is supplied to the output amplifier 13 from the control section 6 in 
order to reduce a regeneration level only by 5 dB. Therefore, the reproduction output level brought to the 
output terminal 14 despite a join office becomes fixed with as [ of -10dB ]. 
[0021] 

Although the above explained this design based on the case where it applies to R-DAT, this design is also 
employable as for example, an analog audio tape recorder. By namely, the thing which the information 
according to the amount of manual operation of the input level adjusting volumes after a recording start is 
made to superimpose on a record signal as a low frequency signal below an audible zone, and you record, and 
is made to change an output level based on this low frequency signal at the time of reproduction. The same 
operation effect can be obtained with having been shown in said example. 
[0022] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of one example at the time of applying the record 
reproduction level control device of this design to R-DAT. 

[Drawing 2] It is a figure showing the format of the sub-code signal in the example shown in drawing 1 . 
[Description of Notations] 

1 Input terminal 

2 Input amplifiers (input level control circuit) 

3 A/D converter 

4 Digital disposal circuit 

5 Sub-code processing circuit 

6 Control section 

7 Key input section 

8 Record circuit 

9 Rotary head 

10 Magnetic tape (recording medium) 

1 1 Regenerative circuit 

1 2 D/A converter 

13 Output amplifier (output level equalization circuit) 

14 Output terminal 
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